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TITLE: BATHING UNIT CONTROLLER AND CONNECTOR SYSTEM 
THEREFORE 

Field of the invention 

5 

The present invention relates to controllers suitable for use in bathing units and, more 
particularly, to controllers having a plurality of connectors for connection to bathing unit 
components. 

10 Background 

A bathing unit, such as a spa, typically includes various components such as a water 
holding receptacle, pumps to circulate water in a piping system, a heating module to heat 
the water, a filter system, an air blower, an ozone generator, a lighting system, and a 
15 control system for activating and managing the various parameters of the bathing unit 
components. Other types of bathing units having similar components include, for 
instance, whirlpools, hot tubs, bathtubs, therapeutic baths, and swimming pools. 

Typically, the control system of a bathing unit includes a controller to which are 
20 connected the various bathing unit components. The controller is adapted to control the 
power supplied to each one of the connected components. The controller receives input 
signals from various input devices, such as for example a plurality of sensors that monitor 
the various components of the bathing unit and from a control panel allowing a user to 
control various operational settings of these components. In response to the input signals, 
25 the controller activates, or deactivates, the various bathing unit components by supplying 
power, or ceasing to supply power, to the components. 

Usually, different components in a given bathing unit have different operating power 
requirements. For instance, some of the bathing unit components may require to be 
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powered by way of a 120 volts (V) AC voltage source, while other bathing unit 
components may require to be powered via a 240 volts (V) AC voltage source. Similarly, 
different bathing unit components may be designed to operate with different maximum 
current draws. The current draw to operate the various bathing unit components may 
5 range, for example, from 0. 1 amps (A) for an ozone generator to 20 amps (A) for a large 
pump. Moreover, the current draw to operate two bathing components of a same type, 
such as two pumps or two heating modules, may also be different for the two 
components. For instance, one pump may require a current draw of 12 amps (A) to 
operate, while another pump may require a current draw of 20 amps (A) to operate. 

10 

In order to accommodate bathing unit components having different power requirements, 
controllers typically include a plurality of connectors, each connector being adapted to 
supply power to that particular component in accordance with its power requirements. 
To achieve this, each connector usually includes a set of electrical contact elements, at 

1 5 which a certain voltage or current output will be available. For example, if a bathing unit 
includes one component having operating power requirements of 120 volts (V) and 12 
amps (A) and another component having operating power requirements of 240 volts (V) 
and 20 amps (A), the controller will thus be configured to include one connector having 
contact elements at which an output of 120 volts (V) and 12 amps (A) will be available 

20 and another connector having contact elements at which an output of 240 volts (V) and 
20 amps (A) will be available. 

A deficiency of such a controller configuration is that a bathing unit installer or service 
person runs the risk of connecting a given bathing unit component to a wrong connector, 
25 i.e. in a connector not intended to be connected to that given component. For instance, 
in the above example, the component with operating power requirements of 120 volts (V) 
and 12 amps (A) runs the risk of being connected to the controller connector at which an 
output of 240 volts (V) and 20 amps (A) will be available. 
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A proposed solution for avoiding such erroneous connections from being made is to 
design the controller such that the contact elements of each one of its connectors are 
arranged in a distinct configuration. This can be achieved, for example, by varying the 
relative distances separating the contact elements on each connector or, alternatively, by 
5 arranging the contact elements of each connector in altogether different patterns. Each 
bathing unit component includes a connector having complementary contact elements 
arranged in the same distinct configuration as that of the contact elements of the 
controller connector to which it is intended to be connected. In that way, a controller 
connector having contact elements arranged in a specific configuration can only be 
10 connected to a bathing unit component connector having complementary contact 
elements arranged in the same specific configuration. 

A deficiency of controllers and bathing unit components of the type described above is 
that such controllers must be designed and manufactured specifically on the basis of the 

1 5 type, number, and power requirements of the different bathing unit components to which 
it will eventually be connected. From the perspective of a controller manufacturer, this 
translates into non-optimal production costs or, at the very least, prevents significant 
economies of scale from being realized. Furthermore, sufficient amounts of inventory of 
each different type of connectors must be kept in stock such as to allow for the assembly 

20 and/or repair of the controllers which adds to the controller manufacturer's costs. 
Similarly, since the design of the connector associated to a given bathing unit component 
is dictated by the design of the controller connector to which it is intended to be 
connected to, this will entail a tailoring of the manufacturing process of that bathing unit 
component as well. Consequently, the manufacturer of that given bathing unit component 

25 will also experience non-optimal production costs. 

Against the background described above, it appears that there is a need in the industry to 
provide a controller suitable for a bathing unit that alleviates at least in part the problems 
associated with existing controllers. 
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Summary 

In accordance with a first broad aspect, the invention provides a controller suitable for 
use in controlling components in a bathing unit. The controller comprises a plurality of 
5 connectors adapted for providing electrical power to respective bathing unit components. 
Each connector includes a set of contact elements arranged in a common configuration. 
A first subset of the set of contact elements is adapted for generating a power signal 
characterized by a first current-voltage combination and a second subset of the set of 
contact elements is adapted for generating a power signal characterized by second 
10 current- voltage combination. 

In accordance with a specific implementation, the controller further includes a plurality 
of key members connected to respective connectors in the plurality connectors so as to 
allow bathing unit components having complementary key members to be connected to 
15 connectors having key members matching the complementary key members. The key 
members may releasably engage the connectors or may be permanently attached thereto. 

In accordance with a specific implementation, the first subset of the set of contact 
elements is adapted for establishing electrical connections with complementary contact 
20 elements associated to a first bathing unit component such as to release a signal 
characterized by the first current- voltage combination. Similarly, the second subset of the 
set of contact elements is adapted for establishing electrical connections with 
complementary contact elements associated to a second bathing unit component such as 
to release a signal characterized by the second current- voltage combination. 

25 

In accordance with a specific implementation, each of the connectors is adapted to 
acquire an actuated state and a non-actuated state. When in the actuated state, a connector 
is adapted for providing electrical power to a bathing unit component, and, when in the 
non-actuated state, a connector is prevented from providing electrical power to a bathing 
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unit component. The controller includes a control circuit adapted for controlling a supply 
of power to the plurality of connectors. In a non-limiting implementation, the control 
circuit is adapted for receiving control signals associated to components in the bathing 
unit and for causing selected ones of the plurality of connectors to acquire either one of 
5 the actuated state and the non-actuated state on the basis of the control signals. 

In accordance with another broad aspect, the invention provides a connector suitable for 
providing electrical power to a bathing unit component. The connector includes a set of 
contact elements. A first subset of the set of contact elements is adapted for generating 
10 a power signal characterized by a first current- voltage combination and a second subset 
of said set of contact elements is adapted for generating a power signal characterized by 
second current- voltage combination. 

In a specific example of implementation, the set of contact elements includes a plurality 
15 of subsets of contact elements associated to respective current-voltage combinations. 

In accordance with another broad aspect, the invention provides a controller suitable for 
use in controlling components in a bathing unit. The controller comprises a plurality of 
connectors for supplying electrical power to a set of bathing unit components. The 
20 controller also comprises a plurality of key members connected to respective connectors 
in the plurality connectors so as to allow bathing unit components having complementary 
key members to be connected to connectors having key members matching the 
complementary key members. 

25 In specific implementations, the key members may releasably engage the connectors or 
may be permanently attached thereto. 

In a specific implementation, the plurality of key members defines a bathing unit 
component connection pattern when connected to the plurality of connectors. The 
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controller comprises a control circuit adapted for controlling a supply of power to the 
plurality of connectors in accordance with the bathing unit component connection pattern. 

In accordance with another broad aspect, the invention provides a keying system suitable 
5 for use in a bathing unit controller. The bathing unit controller includes a connector 
adapted for providing electrical power to a bathing unit component, where the bathing 
unit component includes an electrical plug. The keying system comprises a key member 
adapted for engaging the connector and a complementary key member adapted for 
engaging the electrical plug of the bathing unit, so as to enable the electrical plug and the 
10 connector to establish an electrical connection when the key member and the 
complementary key member match. 

In specific implementation, the key member is adapted for releasably engaging the 
connector or, alternatively, for being permanently attached thereto. Similarly, the 
15 complementary key member is adapted for releasably engaging the electrical plug or, 
alternatively, for being permanently attached thereto. 

In accordance with another broad aspect, the invention provides a bathing unit component 
suitable for use in a bathing unit having a controller. The controller comprises a plurality 
20 of connectors for supplying electrical power to a set of bathing unit components. The 
bathing unit component comprises a plug member having a complementary key member 
connected to the plug so as to allow the bathing unit component to be connected to a 
connector on the controller having a matching key. 

25 In accordance with yet another broad aspect, the invention provides in combination a 
controller and a plurality of bathing unit components. The controller is suitable for use 
in controlling the bathing unit components and comprises a plurality of connectors. Each 
connector includes a set of contact elements arranged in a common configuration. A first 
subset of the set of contact elements is adapted for generating a power signal 
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characterized by a first current- voltage combination and a second subset of the set of 
contact elements is adapted for generating a power signal characterized by second 
current- voltage combination. Each of the plurality of bathing unit components is adapted 
to engage a respective one of the plurality of connectors. 

5 

In a specific implementation, the combination further includes a plurality of key members 
adapted for engaging the plurality connectors and a plurality of complementary key 
members adapted for engaging respective plurality of bathing unit components. The 
plurality of complementary key members allows the bathing unit components to be 
10 connected to connectors having a matching key. 

In accordance with another broad aspect, the invention provides a controller suitable for 
use in controlling components in a bathing unit. The controller includes a plurality of 
connector means for supplying electrical power to a set of bathing unit components and 
15 a plurality of key means adapted connected to respective connector means in the plurality 
of connector means. The plurality of key means allowing allow bathing unit components 
having complementary key members to be connected to connector means having key 
means matching the complementary key members. 

20 These and other aspects and features of the present invention will now become apparent 
to those of ordinary skill in the art upon review of the following description of specific 
embodiments of the invention in conjunction with the accompanying drawings. 

Brief description of the drawings 

25 

A detailed description of the embodiments of the present invention is provided herein 
below, by way of example only, with reference to the accompanying drawings, in which: 

Figure 1 shows a block diagram of a spa system equipped with a controller in accordance 
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with a specific example of implementation of the present invention; 

Figure 2 shows a schematic representation of the controller of figure 1 in accordance with 
a specific example of implementation of the present invention; 

5 

Figure 3 A shows a perspective view of a connector system including a connector and spa 
component connector in accordance with a specific example of implementation of the 
present invention; 

10 Figure 3 B is an exploded view of the connector system shown in Figure 3 A; 

Figure 4 shows a schematic representation of a contact element configuration for 
connectors shown in Figures 3 A and 3B; 

1 5 Figures 5 A to 5H show examples of keying systems in accordance with specific examples 
of implementation of the present invention; 

Figures 6(a) to 6(h) show examples of component connector configurations for 
components having various power requirements in accordance with specific examples of 
20 implementation of the present invention; 

Figure 7 shows a schematic representation of a controller in accordance with a second 
specific embodiment of the present invention; and 

25 Figure 8 shows a schematic representation of the contact element configuration for some 
of the connectors of the controller shown in Figure 7. 

In the drawings, the embodiments of the invention are illustrated by way of examples. It 
is to be expressly understood that the description and drawings are only for the purpose 
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of illustration and are an aid for understanding. They are not intended to be a definition 
of the limits of the invention. 

Detailed Description 

5 

The description below is directed to a specific implementation of the invention in the 
context of a spa system. It is to be understood that the term "spa system", as used for the 
purposes of the present description, refers to spas, whirlpools, hot tubs, bathtubs, 
therapeutic baths, swimming pools and any other type of bathing unit that can be 
10 equipped with a control system for controlling various operational settings. 

Figure 1 illustrates a block diagram of a spa system 10 in accordance with a specific 
example of implementation. The spa system 10 includes a spa receptacle 18 for holding 
water, a plurality of jets 20, a set of drains 22 and a control system. In the non-limiting 
15 embodiment shown, the control system includes a control panel 32, a controller 30, and 
a plurality of sensors 70 that monitor the various components of the spa. For example, 
the sensors 70 may include temperature and liquid level sensors to respectively monitor 
the water temperature and water level at various locations in the spa system 10. 

20 In the specific embodiment shown in Figure 1, the spa system 10 further includes a 
plurality of spa components in the form of a heating module 60, two water pumps 1 1 & 
12, a filter 26 and an air blower 24. It should be understood that the spa system 10 could 
include more or less spa components without departing from the spirit of the invention. 
For example, although not shown in Figure 1, the spa system 10 could include a lighting 

25 system for lighting up the water in the receptacle 1 8. 

In normal operation, water flows from the spa receptacle 18, through drain 22 and is 
pumped by water pump 12 through heating module 60 where the water is heated. The 
heated water then leaves the heating module 60 and re-enters the spa receptacle 1 8 
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through jets 20. In addition, water flows from the spa receptacle 1 8, through drain 22 and 
is pumped by water pump 1 1 through filter 26. The filtered water then re-enters the spa 
receptacle 18 through jets 20. Water can flow through these two cycles continuously 
while the spa system 10 is in operation. The air blower 24 is operative for delivering air 
5 bubbles to the spa receptacle 1 8. 

The control system is operative for controlling the various components of the spa system 
1 0. The control panel 32 of the control system is typically in the form of a user interface 
that allows a user to enter commands for controlling the various operational settings of 

10 the spa. Some non-limiting examples of operational settings of the spa include 
temperature control settings, jet control settings, and lighting settings. In a non-limiting 
embodiment where the spa is connected to entertainment and/or multimedia modules, the 
operational settings of the spa may also include audio settings and video settings, 
amongst others. Consequently, the expression "operational settings", for the purpose of 

15 the present invention, is intended to cover operational settings for any suitable equipment 
that can be used by a spa bather. 

The control system receives electrical power from an electric power source 29 that is 
connected to the controller 30. The controller 30 is then able to control the distribution 
20 of power supplied to the various spa components on the basis of control signals received 
from the various sensors 70 and the control panel 32 in order to cause the desired 
operational settings to be implemented. 

With reference to figure 2, the power source 29 supplies the controller 30 with any 
25 suitable power service suitable for residential or commercial use, via service wiring 3 1 . 
In a non-limiting implementation, the power source 29 can supply 240 volts (V) rms to 
the controller 30 via service wiring 3 1 . In an alternative non-limiting implementation, the 
power source 29 can supply 120 volts (V) rms to the controller 30 via service wiring 3 1 . 
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It is to be appreciated that other voltage supply values, for example depending on 
geographical location, are possible without detracting from the spirit of the invention. 

In the specific example of implementation shown in Figure 2, the controller 30 comprises 
5 a plurality of connectors 34A-34G are adapted for providing electrical power to 
respective spa components 35A-35G and electrical circuitry (not shown in the figure) 
adapted for controlling the supply of power to the plurality of connectors 34A-34G. In 
a specific implementation, the spa components 35A-35G include, for example, pumps, 
a heating module, an air blower, and a lighting system. Although Figure 2 shows the 
10 controller 30 as including seven connectors 34A-34G for supplying electrical power to 
seven spa components 35A-35G, it should be understood that the controller 30 could 
include any suitable number of connectors 34 for providing electrical power to desired 
number of spa components without detracting from the spirit of the invention. 

1 5 Each one of the connectors 34A-34G, comprises a plurality of contact elements 36. In the 
specific embodiment shown in Figure 2, each connector 34 includes six contact elements 
36A-36F, which are shown with respect to connector 34A and 34G. It should be 
understood, however, that more or fewer contact elements 36 could be included within 
each connector 34 without departing from the spirit of the invention. 

20 

The plurality of contact elements 36 in each connector 34 are arranged in a common 
configuration, such that the number of contact elements 36, and their position relative to 
each other, is the same for each one of the connectors 34. In the specific embodiment 
shown in Figure 2, the contact elements 36 are arranged in an array of two rows and three 
25 columns. It will be readily apparent to the person skilled in the art in light of the present 
description that other suitable arrangements and configurations of the contact elements 
36 are also included within the scope of the present invention. 
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In a specific implementation, the contact elements 36 are electrically connected to 
electrical circuitry, such as a printed-circuit board or other suitable control circuit 
element, that is mounted in the controller 30 and that is adapted to convert the power 
received from the electric power source 29 into a particular voltage and/or current applied 
5 to each one of the contact elements 36. In a specific implementation, each contact 
element 36 is a terminal at which a particular voltage, a particular current, or a ground 
terminal will be available. The same voltage, current or ground terminal available at one 
contact element 36 will be available at corresponding contact elements 36 of each one of 
connectors 34. For example, contact element 36A of each connector 34A-34G will have 
10 the same particular output; contact element 36B of each connector 34A-34G will have 
the same particular output; and so on. Optionally, (not shown in the drawings), the set of 
contact elements 36 may include one or more data ports, such as serial links, for allowing 
data to be transmitted to and received from spa components 35 through connectors 34. 

1 5 As will be described in further detail below, the set of contact elements 36A-36F of each 
connector 34 includes various subsets of contact elements 36. Each subset of contact 
elements 36 is made up of a combination of two or more of the individual contact 
elements 36 within the set of contact elements 36A-36F that together generate a power 
signal characterized by a current-voltage combination. For example, contact elements 

20 3 6 A, 36D and 36E, could form a first subset of contact elements that is characterized by 
a first current- voltage combination. In a specific implementation, each set of contact 
elements 36A-36F includes at least a first subset of contact elements adapted for 
generating a power signal characterized by a first current- voltage combination, and a 
second subset of contact elements adapted for generating a power signal characterized by 

25 a second current-voltage combination. Accordingly, various combinations of voltage and 
current outputs can be made available at each connector 34, where each connector has a 
set of contact elements 36 arranged in a common configuration. 
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Each connector 34 is adapted to be connected to a respective one of a plurality of 
component connectors 37A-37G, as shown in Figure 2. Each one of the component 
connectors 37A-37G forms a plug that is disposed at the end of an electrical cable 
extending from a respective one of the spa components 35A-35G. 

5 

Each component connector 37 includes a plurality of complementary contact elements 
40 for establishing an electrical contact with a corresponding contact element 36 in the 
connector 34. In one specific embodiment, the contact elements 36A-36F are female and 
the complementary contact elements 40A-40F are male. In an alternative embodiment, 

10 the contact elements 36A-36F are male and the complementary contact elements 40A- 
40F are female. In the specific example shown in Figure 2, each component connector 
37 includes six complementary contact elements 40A-40F (shown with respect to 
complementary connector 37G). In a non-limiting implementation, the complementary 
contact elements 40A-40F are disposed in the same particular configuration as the contact 

15 elements 36 of the connectors 34A-34G. 

Although Figure 2 shows each component connector 37 as having a number of 
complementary contact elements 40 that corresponds to the number of contact elements 
36 of connectors 34, this is not necessary. Depending on the power requirements of the 

20 particular spa component 35 to which it is associated, each component connector 37 may 
only include certain ones of the complementary contact elements 40. For example, if the 
spa component 35 A requires an input voltage of 120 volts (V) and an input current of 15 
amps (A), then component connector 37A may include only complementary contact 
elements 40A, 40D, and 40E, and will not include complementary contact elements 40B, 

25 40C, and 40F. Alternatively, component connector 37A could include each one of the 
complementary contact elements 40A-40F, but with complementary contact elements 
40B, 40C, and 40F disabled, such that they are not connected to any internal conductor 
wires extending at component 3 5 A. For safety reasons, in practical physical 
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implementations, the ground contact element 40E should be included (or enabled) in the 
set of complementary contact elements 40. 

Although the above embodiments showed connectors 34 each having six contact 
5 elements 36A-36F disposed in a rectangular array, and component connectors 37 each 
having six complementary contact elements 40A-40F disposed in a corresponding 
rectangular array, this was for purposes of illustration only. Accordingly, it will be 
appreciated that the connectors 34 could each include another number of contact elements 
36 arranged in another desired configuration, and that the component connectors 37 could 
10 each support a corresponding number of complementary contact elements 40 arranged 
in a corresponding configuration. 

The controller 30 having the connectors 34 outlined above presents multiple advantages. 
For instance, the common configuration of the set of contact elements 36A-36F having 

15 subsets of contact elements 36 provides for the possibility of connecting different spa 
components 35 having different power requirements to any one of the connectors 34. The 
actual voltage and current that will be supplied to a given spa component 35 will be 
dictated by which ones of the complementary contact elements 40 are present (or enabled, 
if all of the complementary contact elements 40 are included) on the component 

20 connector 37 associated to that given spa component 35. This allows that a same 
connector 34 be used to provide power to different spa components 35, even though the 
power requirements for the different spa components 35 might be different. This allows 
to design controllers having uniform connectors independently from the type, number, 
and power requirements of the different bathing unit components to which it will 

25 eventually be connected. From the perspective of a controller manufacturer, this may 
translate into improved production costs and possible economies of scale. 

Another advantage of the above described embodiments of the present invention is that 
the common configuration of the connectors 34 allows the connectors 34 to be 
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manufactured in a greater number based on a common contact element configuration, 
thereby translating into improved production costs and a reduction in inventory of the 
different connectors 34 for the controller manufacturer. Similarly, the common 
configuration of the component connectors 37 results in a greater number of component 
5 connectors 37 capable of being manufactured on the basis of a single design, which again 
translates improved reduction costs and a reduction in inventory of the different 
component connectors for the spa component manufacturer. 

In a specific implementation, shown in Figure 2, a key member 38 is engaged in each 
10 connector 34 and a complementary key member 39 is connected to each component 
connector 37. The key member 38 in combination with the complementary key member 
39 form a keying system for enabling a given one of the connectors 34A-34G to connect 
to a given one of the component connectors 37A-37G when their respective key member 
38 and complementary key member 39 match. In a non-limiting implementation, the key 
1 5 member 38 and the complementary key member 39 are designed in a such a way that the 
connectors 34 can be connected only to a component connector 37 having a matching 
complementary key member 39, and cannot be connected to a component connector 37 
having a non-matching complementary key member 39. It will be appreciated that 
certain keying system designs may allow for multiple complementary key members 39 
20 to engage a same connector 34. 

The combination of a key member 38 and a complementary key member 39 forms a 
keying system. In a specific implementation, the key members 38A-38G are made as 
separate articles and are installed on the connectors 34 at the end of the manufacturing 
25 process. Similarly, each complementary key member 39 can be made as a separate article 
and can be installed on a component connector 37 at the end of the manufacturing of the 
component 35 and component connector 37. Alternatively, the key members 38A-38G 
can be made as integral parts of connectors 34 and complementary key member 39 can 
be made as an integral part of component connector 37. 
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When a set of key members is engaged in the connectors 34 of controller 30, a connection 
pattern for the spa components 35 is defined. For example, if a key member associated 
to a pump is engaged in connector 34G, and a key member associated to a heating 
5 member is engaged in connector 34F then a connection pattern having a pump at position 
34G and a heating element at position 34F will be defined. Since the controller 30 is 
adapted to control the distribution of power supplied to various spa components, the use 
of the key members 38 and complementary key members 39 prevents a spa installer or 
service person from connecting a spa component 35 in the wrong connector 34 of the 
10 controller 30. In addition, since the connection pattern is defined by the set of keys 
engaged in the connectors, the circuitry of the controller 30 can be configured to control 
the spa components on the basis of the connection pattern defined by the set of key 
members engaged in the connectors 34. 

15 The keying system comprising key members 38 and complementary key members 39 
provides an advantage of being able to define a particular connector 34 as the connector 
34 intended to be connected with a particular spa component 35. More specifically, the 
key member 38 that is engaged to a particular connector 34 allows a component 
connector 37 equipped with a matching complementary key member 39 to be connected 

20 with that particular connector 34. 

Having presented a general overview of the spa controller 30 and connector system, 
specific examples of implementation of each element of the spa controller 30 and 
connector system will now be presented. 

25 

With reference to Figures 3 A and 3B, a non-limiting example of implementation of one 
of the connectors 34 and of one of the component connectors 37 will be described. It is 
to be understood that the following description could be applied to the any one of the 
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connectors 34A-34G of the controller 30 and any one of the component connectors 37A- 
37G shown in Figure 2. 

The connector 34 comprises a set of contact elements 36A-36F, which, in the specific 
5 embodiment shown in Figure 3B, comprises six female contact elements 36A-36F in the 
form of pin receptacles that are made of an electrically conductive material. The contact 
elements 36A-36F are adapted to receive complementary contact elements 40A-40F, in 
the form of male pins, from the component connector 37. It should be understood that in 
an alternative embodiment, the contact elements 36A-36F are male contact elements, and 

10 the complementary contact elements 40A-40F are complementary female contact 
elements. In yet other embodiments, the set of contact elements 36 of the controller 
connector 34 could include both female contact elements and male contact elements, in 
which case the complementary contact elements 40 of the component connector 37 would 
be designed accordingly. In yet other embodiments (not shown in the figures), the set of 

1 5 contact elements 36 of the controller connector 34 are in the form of surface contact pads 
and the complementary contact elements 40A-40F are complementary surface contact 
pads adapted for establishing an electrical contact with corresponding contact elements 
36 of the controller connector 34. As a variant (not shown in the figures), the set of 
contact elements 36 includes one or more data link contacts, which can be in the form of 

20 low voltage control lines or serial link contacts for example, for allowing data to be 
exchanged between the controller 30 and a spa component through a controller connector 
34. The data may be exchanged in digital or analog format. These additional data link 
contacts can be use to send instructions to a particular spa component. The controller 30 
can also receive some data from the spa component. For example, speed control 

25 information may be sent to a pump and the pump can send an acknowledgement or a 
status message to the controller. 

The set of contact elements 36 of the connector 34 is arranged in a certain configuration 
that is common over connectors 34A-34G. In the particular example of implementation 
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shown in Figure 3B, the set of contact elements 36A-36F are arranged in a configuration 
that could be defined as a generally rectangular array of two rows by three columns. 

Furthermore, each contact element 36 in the set of contact elements 36A-36F of the 
5 connector 34 is provided with a particular voltage, current output or is connected to 
ground. Moreover, the same particular voltage output or current output will be available 
at corresponding contact elements 36 of connectors 34A-34G. For example, the same 
particular output will be available at the contact element 36A of each one of the 
connectors 34A-34G; the same particular output will be available at the contact element 
10 36B of each one of the connectors 34A-34G; and so on. 

Shown in Figure 4 is a configuration adapted for a North American 120/240 V single 
phase supply system, with a set of contact elements 36 of a connector 34 in accordance 
with a non-limiting example of implementation. Each one of the contact elements 36A- 
15 36F is provided with a certain voltage output, a certain current output or is connected to 
ground. Specifically, in this non-limiting embodiment: 

- the contact element 36A is a terminal at which a neutral (supply grounded 
conductor) connection is available. There are 120Volts between Neutral and 
each of switched contact element 36B, 36C and 36D which allows for a 

20 voltage of 120Volts; 

- the contact element 36B is a terminal at which a switched Line 1 conductor 
with an output current of 15 Amps (A) is available; 

- the contact element 36C is a terminal at which a switched Line 1 conductor 
with an output current of 20 Amps (A) is available; 

25 - the contact element 36D is a terminal at which a switched Line 1 conductor 

with an output current of 1 5 Amps (A) is available; 

- the contact element 36E is the earth ground (GND) terminal; and 



89003-11 



19 

- the contact element 36F is a terminal at which a connection to the second line 
"line 2" is provided; There are 240Volts between line 2 and each of switched 
contact element 36B, 36C and 36D which allows for a voltage of 240Volts. 

5 It will thus be appreciated that different combinations of two or more contact elements 
36 in the set of contact elements 36A-36F form subsets of contact elements 36 having 
various current- voltage combinations. The various current- voltage combinations will be 
available at each connector 34 of the controller 30, through a common configuration of 
contact elements 36A-36F at each connector 34A-34G. As further detailed below, the 
1 0 actual voltage and current that will be supplied to a particular spa component 35 by way 
of a given connector 34 will be dictated by which ones of the complementary contact 
elements 40A-40F are present (or enabled, if all of the complementary contact elements 
40 are included) on the component connector 37 of that particular spa component 35. 

1 5 Referring back to figure 3B, the contact elements 36 of the connector 34 are mounted to 
a contact element holder 46, which can be made of a suitable dielectric material such as 
a plastic, ceramic, or any composite material having substantially negligible electrical 
conductivity. In turn, the contact element holder 46 is adapted to be received in a 
connector housing 48. Additionally, a seal or gasket 50 is disposed between the contact 

20 element holder 46 and the connector housing 48 for providing a fluid-tight and moisture- 
tight interface between these two components. The seal 50 can be made, for example, of 
silicone rubber or any other suitable impermeable material. Seal 50 may be omitted from 
certain implementation where the risk the controller 30 will be in contact with water is 
very low however, in most spa implementations, the use of a seal 50 is preferred. 

25 

The connector housing 48 may be formed integrally with a controller enclosure 52, only 
part of which is shown in dotted lines in Figure 3B. Alternatively, the connector housing 
48 could be separate from controller enclosure 52 and may be mounted thereto using any 
suitable method. The connector housing 48 defines a receptacle 54 that is adapted to 
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receive the contact element holder 46 at one end and to receive the component connector 
37 associated with a spa component 35 at the other end. In a specific implementation, 
the receptacle 54 defined by the connector housing 48 has a common configuration for 
each one of the connectors 34 of the controller 30. Advantageously, by providing a 
5 common receptacle configuration, the design and manufacturing of the controller 
enclosure 52 and the connector housings 48 is simplified. 

In a non-limiting implementation, key member 38 is engaged in the connector housing 
48. It will be appreciated, that the key member 38 can be made separately from the 

10 controller 30 such that it is adapted to engage the connector housing 48 at the end of the 
manufacturing of the controller 30. Furthermore, the key members 38 may be 
permanently engaged to the connectors 34 or, alternatively, they may be releasably 
engaged to the connectors 34. More specifically, the key member 38 depicted in figure 
3b includes a tubular portion for slidingly engaging the receptacle 54 defined by the 

15 connector housing 48 and optionally a rim portion adapted for extending being the 
receptacle 54. It will be appreciated that when the key member 38 is engaged in the 
receptacle 54 defined by the connector housing 48 is may be permanently engaged 
therein or may be removable by sliding the key member 38 out of the receptacle. The rim 
portion may include descriptive indicia for facilitating the location of a spa component 

20 having a complementary key matching the key member 38. The inner wall of the tubular 
portion of key member 38 includes protrusions and/or notches in a certain pattern 
defining the key. The key member 38 will be described in greater detail later on in the 
specification. 

25 On the spa component side, the component connector 37 comprises a main housing 72 
that is made of an electrically non-conductive material and that is coupled to a cable 74 
extending from a spa component 35. The main housing 72 is adapted to support a number 
of complementary contact elements 40. Each one of the contact elements 40 may be 
electrically connected to a conductor wire extending in the cable 74 to the spa component 
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35. In the embodiment shown, the contact elements 40 are in the form of male pins that 
are made of an electrically conductive material, and that are adapted to mate with the 
contact elements 36 of the connector 34. 

5 As described previously, each contact element 36 in the set of contact elements 36A-36F 
of connector 34 is associated with a certain voltage or current output. Accordingly, 
depending on the power requirements of a particular spa component 35, the component 
connector 37 associated with that particular spa component will only include certain ones 
of the complementary contact elements 40. In a non-limiting implementation, a particular 

1 0 component connector 37 will only include the certain contact elements 40 that correspond 
to the contact elements 36 of the connector 34 that are defined as the contact elements at 
which will be available voltage and current outputs corresponding to the power 
requirements of the spa component 35 associated with that particular connector 37. In an 
alternative implementation, the component connector 37 could include each one of the 

15 contact elements 40, but with the non-required contact elements 40 disabled, i.e. not 
connected to any internal conductor wires in the cable 74 extending from the spa 
component 35. 

With reference to figures 6(a) to 6(h) and contact element 36 configuration shown in 
20 Figure 4, there are shown a number of examples illustrating subsets the contact elements 
40A-40F in component connector 37 associated with a particular spa component 35 
having operating voltage and current requirements. In a situation wherein all of the 
contact elements 40 are included in a component connector 37, the contact elements 40 
present in each example shown in Figures 6(a) to 6(h) represent an enabled contact 
25 element 40. For instance, Figure 6(a) shows that a spa component 35 having operating 
voltage and current requirements of 120 volts (V) and 15 amps (A), respectively, will 
have a component connector 37 that includes (or has enabled) contact elements 40A, 
40D, and 40E. Similarly, Figure 6(d) shows that another spa component 35 having 
operating voltage and current requirements of 240 volts (V) and 20 amps (A), 
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respectively, will have a component connector 37 that includes (or has enabled) contact 
elements 40C, 40E, and 40F. 

Therefore, the actual voltage and current that will be supplied to a particular spa 
5 component 35 will be determined by which ones of the contact elements 40 are present 
(or enabled) on the component connector 37 of that particular spa component 35. This 
allows for each one of the spa components 35 that is to be connected to the controller 30 
to receive a power signal in accordance with its power requirements while allowing 
connectors 34 having a common contact element configuration to be used. 

10 

In a non-limiting implementation, complementary key member 39 is engaged with the 
main housing 72. The complementary key member 39 can be made separately from the 
component connectors 37 and may be adapted to engage the component connectors 37, 
either permanently or releasably, at the end of the manufacturing of the spa component 

15 35 and component connector 37. In the example depicted, the complementary key 
member 38 engages the outer surface of main housing 72. It will be appreciated that 
when the complementary key member 39 is engaged with the main housing 72 is may be 
permanently engaged therewith or may be removable therefrom. The complementary key 
member 38 may include descriptive indicia for facilitating the location of a connector 

20 having a key member 38 matching the complementary key member 39. The outer wall 
of the complementary key member 39 includes protrusions and/or notches in a certain 
pattern defining a complementary key to key member 38. The complementary key 
member 39 will be described in greater detail later on in the specification. It will be 
appreciated that certain embodiments may omit the complementary key member 39 and 

25 key member 3 8 . 

More specifically, a key member 38 can be added to a particular connector 34, and a 
complementary key member 39 that matches that key member 38 can be added to the 
component connector 37 of the spa component that is expected to connect to that 
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particular connector 34. In this fashion, the connector 34 can be connected to the 
component connector 37 having the matching complementary key member 39. 

Referring back to Figure 3B, the contact elements 36 of the connector 34 are adapted to 
5 be electrically connected to a printed circuit board 42. The printed circuit board 42 
receives power via service wiring 31 (shown in Figure 2) from a conventional electric 
power source 29. The printed circuit board 42 includes a variety of electrical components 
and patterns of printed wiring conductor traces that interconnect the variety of electrical 
components and the service wiring 31. Each one of the contact elements 36 may be 

10 directly connected to a respective one of the printed conductor traces, for example, by a 
soldered connection, or any other suitable method known in the art. Alternatively, each 
contact element 36 may be connected to a respective one of the printed conductor traces 
of the printed circuit board 42 via a respective conductor wire extending from the contact 
element to the printed conductor trace. The printed circuit board 42 is designed to either 

1 5 directly route, or convert and route directly or through a relay, the power received from 
service wiring 3 1 such as to achieve the particular voltage or current expected to be made 
available at each contact element 36 of the connector 34. In a specific non-limiting 
implementation, the service wiring 31 includes a first line "line 1" , a second line "line 
2", a Neutral and earth ground conductor connected to 120/240 V single phase supply 

20 system . 

In addition, the printed circuit board 42 includes a control circuit element connected to 
the variety of electrical components on the board and adapted to receive signals from 
various input devices of the spa system 10, such as the spa control panel 32 and various 
25 spa sensors 70 (shown in Figure 1). The control circuit element is adapted to control the 
operation of the various electrical components of the printed circuit board 42 on the basis 
of the signals received from the various input devices such as to enable or disable the 
particular voltage or current expected to be available at any one of the contact elements 
36. For example, in a typical interaction, a user of the spa enters commands via the spa 
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control panel 32 in order to activate a particular spa component. The control circuit 
element, upon receiving signals generated by the control panel 32 on the basis of the 
entered commands, controls the various electrical components of the printed circuit board 
42 such as to enable the connector 34 associated with the particular spa component 35. 
5 Similarly, if a water level sensor was to generate a signal upon detecting an unacceptable 
water level in a particular spa component 35 such as the pump 12 or the heating module 
60 (shown in Figure 1), the control circuit element, upon receiving the generated signal, 
could control the various electrical components of the printed circuit board 42 such as to 
disable the voltage and/or current available at the contact elements 36 of the connector 
10 34 associated with the pump 12 or the heating module 60. 

It is to be understood that the functionality of the control circuit element could be 
implemented by any suitable hardware and/or hardware/software combination without 
departing from the spirit and scope of the present invention. In a non-limiting example, 
1 5 the control circuit element is in the form of a microprocessor. In addition, it will also be 
appreciated that the control circuit element could be implemented by other suitable 
circuitry, including, by way of example only, an application-specific integrated circuit 
(ASIC), or discrete logic circuitry. 

20 The plurality of connectors 34 of the controller 30 may be connected to a single printed 
circuit board 42 or alternatively, each connector 34 of the controller 30 may be connected 
to a respective printed circuit board 42. In yet another alternative implementation, groups 
of connectors 34 are connected to a respective printed circuit board 42. 

25 In a non-limiting implementation, the controller 30 is configured, through the design of 
the control circuit element, to associate each connector 34 to a particular spa component 
35, such as a pump 12 or a heating module 60 (shown in Figure 1). Therefor, when a 
signal indicating that the pump 12 or heating module 60 should be turned off, the 
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controller 30 is adapted to prevent the connector 34 corresponding to the spa component 
from providing electrical power to that spa component. 

The keying system including key member 38 and complementary key member may be 
5 used in combination with the connectors 34 in order to specify a connection pattern for 
the spa components. More specifically, a key member 38 can be added to a particular 
connector 34, and a complementary key member 39 that matches that key member 38 can 
be added to the component connector 37 of the spa component that is expected to connect 
to that particular connector 34. In this fashion, the connector 34 can be connected to the 
1 0 component connector 37 having the matching complementary key member 39. 

In a non-limiting implementation, the keying system is designed such as to prevent the 
connector 34 from being connected to a component connector 37 having a non-matching 
component key member 39. As a result, in this non-limiting implementation, the key 

1 5 member 38 of a particular connector 34 ensures that only a particular spa component 35 
that is expected to be electrically connected to that particular connector 34 can be 
connected to that particular connector 34. For example, the key member 38 of a particular 
connector 34 that is expected, by way of configuration of the controller 30, to be 
connected to a pump of the spa system 10, will only allow a pump having a component 

20 connector 37 with a matching complementary key member 39 to be connected to that 
connector 34, and will prevent any other type of spa component 35 from being connected 
to that connector 34. 

Figures 5 A to 5H illustrate a set of possible designs for the key members 38 and the 
25 complementary key members 39, in accordance with specific examples of 
implementation of the present invention. Each key member 38 and each complementary 
key member 39 includes a respective body including a particular combination of 
protrusions 62 and/or grooves 64. In the specific example of implementation shown in 
Figures 5 A to 5H, it is the key member 38 that includes the grooves 64 and the 
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complementary key member 39 that includes the protrusions 62. It should be understood 
however, that in an alternative embodiment, the key member 38 could include the 
protrusions 62 and the complementary key member 39 could include the grooves 64. In 
yet other embodiments, the key member 38 and the complementary key member 39 could 
5 each include a combination of protrusions 62 and grooves 64. In order for a key member 
38 and a complementary key member 39 to match, the pattern of grooves 64 on the key 
member 38 corresponds to the pattern of protrusions 62 on the complementary key 
member 39. As such, a particular complementary key member 39 will match a key 
member 38 if their respective protrusions 62 and grooves 64 match in a complementary 
10 manner. 

A different design of grooves 64 and protrusions 62 is employed for each different key 
member 38 and matching complementary key member 39. Therefore, each type of spa 
component 35 is provided with a key member 38 and complementary key member 39 that 

15 are different from the key members 38 and complementary key members 39 associated 
with other types of spa component 35. That is, a particular key member 38 design and a 
matching complementary key member 39 design are assigned to a pump; another 
particular key member 38 design and a matching complementary key member 39 design 
are assigned to a heating module; and so on. In addition, each key member 38 and 

20 matching complementary key member 39 may be produced in a distinct color and/or 
include a distinct indicia marking, in order to further facilitate ease of connection 
between the connectors 34 and component connectors 37. In a non-limiting 
implementation, the indicia marking includes a set of alpha-numeric characters, one or 
more symbols or drawings or any other suitable indicia to further facilitate ease of 

25 connection between the connectors 34 and component connectors 37. For example, the 
keying system shown in 5c includes the indicia "PUMP #1"; the keying system shown 
in 5d includes the indicia "PUMP #2"; the keying system shown in 5e includes the 
indicia "HEATING MODULE" and so on. 
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The interaction between the complementary key member 39 on the component connector 
37 and the key member 38 of each connector 34 will allow a particular spa component 
35 to be connected to the correct connector 34. This prevents a spa installer or service 
person from connecting a spa component 35 in the wrong connector 34 of the controller 
5 30, so as to prevent connecting a spa component 35 to a connector 34 not intended to be 
connected to that spa component. 

Those skilled in the art will appreciate that various modifications and refinements can be 
made to the embodiments presented above without detracting from the scope of the 
10 present invention. 

For instance, Figure 7 shows a possible variant of a controller 30 in accordance with 
another specific example of implementation of the present invention. In this variant, the 
controller 30 includes a first set of connectors 34A-34D and a second set of connectors 

1 5 134A-134C, which are both implemented in accordance with the principles of the present 
invention. Each connector of the first set of connectors 34A-34D includes a set of contact 
elements 36 arranged in a certain configuration and having a voltage or current output 
available at each contact element 36 that is common over all of the connectors 34A-34D. 
Similarly, each connector 134A-134Cof the second plurality of connectors 134 also 

20 includes a set of contact elements 136 arranged in a certain configuration and having a 
voltage or current output available at each contact element 136 that is common over all 
of the connectors 134A-134C. 

However, in this embodiment, the voltage or current output available at each contact 
25 element 36 of each connector of the first plurality of connectors 34A-34Dis different 
from the voltage or current output available at each contact element 136 of each 
connector 134 of the second plurality of connectors 134A-134C. For example, the voltage 
or current output available at each contact element 36 of each connector of the first 
plurality of connectors 34A-34D could be as defined above in connection with Figure 4. 
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In contrast, the voltage or current output available at each contact element 136 of each 
connector of the second plurality of connectors 134A-134Ccould be defined as shown in 
Figure 8. Specifically, in this non-limiting embodiment, the contact element is a terminal 
at which an output voltage of 120 volts (V) is available; the contact element 136B is a 
5 terminal at which an output current of 5 amps (A) is available; the contact element 1 36C 
is a terminal at which another output current of 10 amps (A) is available; the contact 
element 136D is a terminal at which an output current of 5 amps (A) is available; the 
contact element 136E is a ground terminal; and the contact element 136F is a terminal 
at which an output voltage of 240 volts (V) is available. 

10 

It will therefore be appreciated that the connectors 34A-34D may be defined as a high- 
current connector suitable to be connected with a spa component 35 such as a pump 12 
or a blower 24 (Figure 1), while the connectors 134A-134C may be defined as a low- 
current connector suitable to be connected with other spa components such as ozonator 

15 and small circulating pump. In addition, although the above embodiment illustrates a 
controller 30 including first and second pluralities of connectors 34 and 134, respectively, 
it is to be understood that the controller could include any number of pluralities of 
connectors each with a respective contact element definition set. In addition, the 
configuration of the contact elements and/or the number of contact elements may be 

20 different in the first plurality of connectors 34A-34D and in the second plurality of 
connectors 134A-134C without detracting from the spirit of the invention. 

The above description of the embodiments should not be interpreted in a limiting manner 
since other variations, modifications and refinements are possible within the spirit and 
25 scope of the present invention. The scope of the invention is defined in the appended 
claims and their equivalents. 



